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摘  要
         
         
        在金融市场中，波动率是金融风险和资产定价研究领域的核心。真实的波
动率参数通常不能被直接观测，需要通过代理变量进行估计。其中，较常用代理变
量是基于高频数据的已实现波动率。然而在某些情况下，高频数据的获得存在一定
的困难。相比之下，日度的开盘\收盘\最高\最低的数据结构更为常见。本文研究
了利用开盘\收盘\最高\最低数据信息的波动率估计方法。
   由于包含开盘\收盘\最高\最低价的似然函数无解析解，本文对包含四个价格的
似然函数进行近似；并采用序贯蒙特卡洛抽样方法来估计近似似然函数，进一步可
以得到波动率的拟最大似然估计。在使用序贯蒙特卡洛方法估计近似似然函数的过
程中，本文选择截断分布作为抽样分布，提高了抽样效率。通常序贯蒙特卡洛抽样
法的随机性，会导致估计的近似似然函数不平滑。针对该问题，本文保留了随机数
种子，并利用了分布函数的反函数法和相同的随机数种子来抽样，从而保证估计的
似然函数平滑性。模拟的结果显示：在抽样间隔足够小时，本文的估计量效果好于
基于收益率和基于极差的估计方法。证明更多的价格信息可以有效改善估计效果。
         
关键词：扩散过程；序贯蒙特卡洛抽样；波动率
厦
门
大
学
博
硕
士
论
文
摘
要
库
Abstract
         
         
In financial market, the volatility of the price is an important and practical issue in
pricing assets and managing risk. However, the latent volatility is unobservable,
and it is necessary to use a volatility proxy. Based on the high-frequency data,the
realized volatility could be an accurate estimator. However in some markets high-
frequency data is not always available. The daily open/close/ high/low prices are
more common than high-frequency data .This paper focus on the estimation of
volatility only taking the advantage of daily open/close/high/low prices.
Because there is no analytic solution to the likelihood function containing
open/close/high/low information, this paper try to get the approximation of  the
exact likelihood function, and use the Sequential Monte Carlo sampling method to
estimate  the approximation, further can get simulated maximum likelihood
estimation of volatility. In the process of estimating the approximation of likelihood
function, the truncated distribution is selected as the sampling distribution in
Sequential Monte Carlo method to improve sampling efficiency. In general ,the
random nature of the sampling process can result in the unsmooth of estimated
likelihood function . In order to solve this problem, this paper retains the random
seeds,and use the inverse distribution function method and the same random
seeds for sampling. The simulation results show that the estimation efficiency of
this paper is better than the method based on the range or return. It proves that
more price information can effectively improve the estimation.
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厦
门
大
学
博
硕
士
论
文
摘
要
库
参考资料
         
[1] Engle R F. Autoregressive conditional heteroscedasticity with estimates of the variance of United Kingdom
inflation[J]. Econometrica: Journal of the Econometric Society, 1982: 987-1007.
[2] Bollerslev T. Generalized autoregressive conditional heteroskedasticity[J]. Journal of econometrics, 1986,
31(3): 307-327.
[3] Taylor S. Modelling  financial time series[J]. New York: Vlfiley, 1986.
[4] Merton R C. On estimating the expected return on the market: An exploratory investigation[J]. Journal of
financial economics, 1980, 8(4): 323-361.
[5] Andersen T G, Bollerslev T, Diebold F X, et al. The distribution of realized exchange rate volatility[J]. Journal
of the American statistical association, 2001, 96(453): 42-55.
[6] Zhou B. High-frequency data and volatility in foreign-exchange rates[J]. Journal of Business & Economic
Statistics, 1996, 14(1): 45-52.
[7] Alizadeh S, Brandt M W, Diebold F X. Range‐based estimation of stochastic volatility models[J]. The
Journal of Finance, 2002, 57(3): 1047-1091.
[8] A&iuml;t–Sahalia Y, Mykland P A. The effects of random and discrete sampling when estimating
continuous–time diffusions[J]. Econometrica, 2003, 71(2): 483-549.
[9] Garman M B, Klass M J. On the estimation of security price volatilities from historical data[J]. Journal of
business, 1980: 67-78.
[10] Hull J, White A. The pricing of options on assets with stochastic volatilities[J]. The journal of finance, 1987,
42(2): 281-300.
[11] Andersen T G, Bollerslev T. Intraday periodicity and volatility persistence in financial markets[J]. Journal of
empirical finance, 1997, 4(2): 115-158.
[12] A&iuml;t-Sahalia Y, Mykland P A, Zhang L. How often to sample a continuous-time process in the
presence of market microstructure noise[J]. Review of Financial studies, 2005, 18(2): 351-416.
[13] Zhang L, Mykland P A, A&iuml;t-Sahalia Y. A tale of two time scales[J]. Journal of the American Statistical
Association, 2012.
[14] Parkinson M. The extreme value method for estimating the variance of the rate of return[J]. Journal of
Business, 1980: 61-65.
[15] Feller W. An introduction to probability theory and its applications. Vol. I[J]. 1950.
[16] Garman M B, Klass M J. On the estimation of security price volatilities from historical data[J]. Journal of
business, 1980: 67-78.
[17] Rogers L C G, Satchell S E. Estimating variance from high, low and closing prices[J]. The Annals of Applied
Probability, 1991: 504-512.
[18] Yang D, Zhang Q. Drift‐Independent Volatility Estimation Based on High, Low, Open, and Close
Prices[J]. The Journal of Business, 2000, 73(3): 477-492.
[19] Beckers S. Variances of security price returns based on high, low, and closing prices[J]. Journal of Business,
1983: 97-112.
[20] Cox J C, Rubinstein M. Options markets[M]. Prentice Hall, 1985.
[21] 郑挺国, 左浩苗. 基于极差的区制转移随机波动率模型及其应用 ①[J]. 管理科学学报, 2013, 16(9).
[22] Mapa D S. A range-based GARCH model for forecasting financial volatility[J]. Philippine Review of
Economics, 2010, 40(2).
[23] Brandt M W, Santa-Clara P. Simulated likelihood estimation of diffusions with an application to exchange
rate dynamics in incomplete markets[J]. Journal of financial economics, 2002, 63(2): 161-210.
[24] Chou R Y. Forecasting financial volatilities with extreme values: the conditional autoregressive range
(CARR) model[J]. Journal of Money, Credit and Banking, 2005: 561-582.
[25] Hsieh D A. Chaos and nonlinear dynamics: application to financial markets[J]. The journal of finance,
厦
门
大
学
博
硕
士
论
文
摘
要
库
1991, 46(5): 1839-1877.
[26] Mil'shtein G N. A method of second-order accuracy integration of stochastic differential equations[J].
Theory of Probability & Its Applications, 1979, 23(2): 396-401.
[27] Shoji I, Ozaki T. Estimation for nonlinear stochastic differential equations by a local linearization method
1[J]. Stochastic Analysis and Applications, 1998, 16(4): 733-752.
[28] Pedersen A R. A new approach to maximum likelihood estimation for stochastic differential equations
based on discrete observations[J]. Scandinavian journal of statistics, 1995: 55-71.
[29] Santa-Clara P. Simulated Likeliehood Estimation of Diffusions With an Application to the Short Tem
Interest Rate[J]. Finance, 1997.
[30] Liu J S, Chen R, Logvinenko T. A theoretical framework for sequential importance sampling with
resampling[M]//Sequential Monte Carlo methods in practice. Springer New York, 2001: 225-246.
[31] Elerian O, Chib S, Shephard N. Likelihood inference for discretely observed nonlinear diffusions[J].
Econometrica, 2001, 69(4): 959-993.
[32] Durham G B, Gallant A R. Numerical techniques for maximum likelihood estimation of continuous-time
diffusion processes[J]. Journal of Business & Economic Statistics, 2002, 20(3): 297-338.
[33] Liu J S, Chen R. Sequential Monte Carlo methods for dynamic systems[J]. Journal of the American
statistical association, 1998, 93(443): 1032-1044.
[34] Lin M, Chen R, Mykland P. On generating Monte Carlo samples of continuous diffusion bridges[J].
Journal of the American Statistical Association, 2010, 105(490): 820-838.
[35] Geman S, Geman D. Stochastic relaxation, Gibbs distributions, and the Bayesian restoration of images[J].
Pattern Analysis and Machine Intelligence, IEEE Transactions on, 1984 (6): 721-741.
[36] Christian P R, Casella G. Monte Carlo statistical methods[J]. 1999.
[37] Pedersen A R. A new approach to maximum likelihood estimation for stochastic differential equations
based on discrete observations[J]. Scandinavian journal of statistics, 1995: 55-71.
[38] Honoré P. Maximum likelihood estimation of non-linear continuous-time term-structure models[J].
Available at SSRN 7669, 1997.
[39] Honoré P. Pitfalls in estimating jump-diffusion models[J]. Available at SSRN 61998, 1998.
[40] 赵芳芳, 贾翔宇, 许作良. CIR 模型参数校准的极大似然法[J]. 统计与信息论坛, 2015, 30(9): 3-7.
[41] 吴振翔, 缪柏其, 肖敬红. 蒙特卡罗方法计算股价转移概率密度的应用[J]. 中国科学技术大学学报,
2005, 35(1): 46-50.
[42] Roberts G O, Stramer O. On inference for partially observed nonlinear diffusion models using the
Metropolis–Hastings algorithm[J]. Biometrika, 2001, 88(3): 603-621.
[43] Beskos A, Roberts G, Stuart A, et al. MCMC methods for diffusion bridges[J]. Stochastics and Dynamics,
2008, 8(03): 319-350.
[44] 吴振翔, 缪柏其. 扩散方程参数的 MCMC 估计[J]. 中国科学院研究生院学报, 2004, 21(3): 310-314.
[45] A&iuml;t‐Sahalia Y. Maximum Likelihood Estimation of Discretely Sampled Diffusions: A Closed‐form
Approximation Approach[J]. Econometrica, 2002, 70(1): 223-262.
[46] S&oslash;rensen M. Parametric inference for discretely sampled stochastic differential
equations[M]//Handbook of financial time series. Springer Berlin Heidelberg, 2009: 531-553.
[47] Stramer O, Yan J. On simulated likelihood of discretely observed diffusion processes and comparison to
closed-form approximation[J]. Journal of Computational and Graphical Statistics, 2012.
[48] 谷伟, 肖雯. 利率期限结构模型改进极大似然估计效率研究[J]. 统计与信息论坛, 2013, 28(8): 26-30.
[49] S&auml;rkk&auml; S, Hartikainen J, Mbalawata I S, et al. Posterior inference on parameters of stochastic
differential equations via non-linear Gaussian filtering and adaptive MCMC[J]. Statistics and Computing, 2015,
25(2): 427-437.
[50] Hurn A S, Lindsay K A, McClelland A J. Estimating the parameters of stochastic volatility models using
option price data[J]. Journal of Business & Economic Statistics, 2015, 33(4): 579-594.
[51]Mesters G, Koopman S J, Ooms M. Monte Carlo maximum likelihood estimation for generalized long-
厦
门
大
学
博
硕
士
论
文
摘
要
库
memory time series models[J]. Econometric Reviews, 2015: 1-29.
厦
门
大
学
博
硕
士
论
文
摘
要
库
  
 
Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
